Fibroblast growth factor is an inhibitor of chondrocyte terminal differentiation.
The effects of basic fibroblast growth factor (bFGF) on terminal differentiation of chondrocytes and cartilage-matrix calcification were investigated. Rabbit growth-plate chondrocytes maintained as a pelleted mass in a centrifuge tube produced an abundant proteoglycan matrix during the matrix-maturation stage, yielding a cartilage-like tissue. Thereafter, they terminally differentiated to hypertrophic chondrocytes which produced high levels of alkaline phosphatase. These cells induced extensive calcification of the matrix in the absence of additional phosphate (Kato, Y., Iwamoto, M., Koike, T., Suzuki, F., and Takano, Y. (1988) Proc. Natl. Acad. Sci. U. S. A. 85, 9552-9556). Addition of bFGF to the chondrocyte cultures abolished the increases in alkaline phosphatase activity, 45Ca deposition, and the calcium content. These effects were dose-dependent, reversible, and observed in the presence of cytosine arabinoside, an inhibitor of DNA synthesis. The inhibitory effects could be observed only when chondrocytes were exposed to bFGF in a transition period between the matrix-maturation and hypertrophic stages. As chondrocytes differentiated to hypertrophic cells, bFGF became less effective in inhibiting the expression of the mineralization-related phenotypes. The present study also shows that although the rate of [35S]sulfate incorporation into large, chondroitin sulfate proteoglycan in the cell-matrix fraction is very high during the matrix-maturation stage, it abruptly decreases by 90% after terminal differentiation. Furthermore, the terminal differentiation-associated decrease in proteoglycan synthesis was delayed by bFGF. These results provide evidence that bFGF inhibits terminal differentiation of chondrocytes and calcification.